1. (Amended) A color characterization method for characterizing a 
color imaging syfetem, the method comprising: 

generating first color values in a color coordinate system by using output 
samples of the color ihiaging system, the first color values representing colors of the output 
samples of the color imaging system; and 

converting me first color values into second color values in a device- 
independent color coordinate system using a white reference vector and a black reference 
vector [first and second referenceValues], the white reference vector [first reference values] 
being adjusted using the black reference vector and the first color values. 

2. (Amended) A color characterization method, according to claim 1, 
further comprising calculating the black reference vector [second reference values] as a 
ftmction of a medium on which the output samples are formed . 

3. (Amended) A color characterization method, according to claim 2, 
fiirther comprising defining the black reference vector [second reference values] as a vector 
of zeros. 

4. (Amended) A color characterization method, according to claim 2, 
fiirther comprising defining the black reference vector [second reference values] using a 
maximxmi value in a black color channel of the color imaging system and minimum values 
in at least one additional color channel of the color imaging system. 



5. (Amended) A color characterization method, according to claim 2, 
fiirther comprising defining the black reference vector [second reference values] using 
maximum values in color channels of the color imaging system. 



\8. (Amended) A color characterization method for characterizing a 
color imaging sWem, the method comprising: 

generating first color values in a color coordinate system by using output 
samples of the color imaging system, the first color values representing colors of the output 
samples; 

converting fhe first color values into second color values in a device- 
independent color coordinate\ystem using a white reference vector and a black reference 
vector [first and second reference values]; 

calculating the a black reference vector [second reference values] as a 
function of a medium on which the o\itput samples are formed : 

calculating the white refei^ence vector [first reference values] using the black 
reference vector [second reference values] ,^Wd 

adjusting the white reference vector [first reference values] using the first 
color values. 

S\ (Amended) A color characterization method, according to claim-8^ 
wherein the white reference vector for the device-independent color coordinate system uses 
white reference tristimulus values to compensate for certain perceptual effects. 

-ifiC (Amended) A color characterization method, according to claim -9; 
fiirther comprising: 

converting the first color values into the second color values using 
transformations[; and 

adjusting the first reference values using the first color values]. 



^ -^27 (Amended) A color characterization method, according to claim 
Jm, further comprising: 

converting the first color values into the second color values using the 

equations 

V= 116((Y-Y^)/(Y;-Y,p)r-16 
a = 500[((X-Xbp)/(X„'-Xbp)y'^. 

((Y-Y,p)/(Y;-Y,p))"^] 
b-= 200[((Y-Ybp)/(Y;.Ybp)r- 

((Z - Z,p) / (Z; - Z,p))''^], 

wherein 

X, Y, and Z are tristimulus values for the first color values, 
X„', Yq', and represent [are] the white reference vector [first 

reference values], and 

Xbp, Ybp, and Z^p represent [are] the black reference vector [second 

reference values]; and 

adjusting the white reference vector [first reference values] using the 
tristimulus values. 

^\ 45. (Amended) A color characterization method, according to claim 

J^, further comprising adjusting the white reference vector [first reference values] using the 
equations 

X„' = Xb(l - sat(X,Xbp,XJ) + X„ . sat(X,Xbp,XJ 
Y; = Y,(l - sat(Y,Y,p,YJ) + Y„ • sat(Y,Y,p,YJ 
Z; = Zb(l - sat(Z,Zbp,ZJ) + Z„ . sat(Z,Zbp,ZJ, 
wherein 

sat(X,X,p,X„) = pC - XJ / pCbp - XJ 
sat(Y,Y,p,YJ = (Y - YJ / (Y,p - YJ 
sat(Z,Z^,ZJ = (Z-ZJ/(Zbp-ZJ 
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X„, and Z„ are tristimulus values for a perfect white dififuser under 
standard viewing conditions, and 

Xi,, Yb, and are tristimulus values for an imaging base associated with the 
color imaging system. 

\^ 

^ ^4! (Amended) A color characterization method, according to claim 

a, further comprising: 

converting the first color values into the second color values using the 

equations 

L*= 116(Y/Y;y''-16 
a = 500[(X / Xy^" - (Y / Yy^] 
h'= 200[(Y/Y„r-(Z/Zj^], 
wherein 

X, Y, and Z are tristimulus values for the first color values, and 
Xn', Yq', and Z^' represent [are] the white reference vector [first 

reference values]; and 

adjusting the white reference vector [first reference values] using the 
tristimulus values, 

A 

45: (Amended) A color characterization method, according to claim 
44^ further comprising adjusting the white reference vector [first reference values] using the 
equations 



X„' = X,(l - sat(X,X„3„X„)) + X„ . sat(X,X„3„XJ 
Y; = Y,(l - sat(Y,Y„3„YJ) + Y„ • sat(Y,Y_,YJ 
Z; = Zb(l - sat(Z,Z,3„ZJ) + Z„ . sat(Z,Z,3„ZJ, 
wherein 

sat(X.X„3„XJ = (X - XJ / (X„3, - XJ 
sat(Y, Y„3„YJ = (Y - YJ / (Y_ - YJ 
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sat(Z,Z,,,,ZJ = (Z-ZJ/(Z_-ZJ 

X„5 and Z^ are tristimulus values for a perfect white diffuser under 
standard viewing conditions, 

X^ax5 Yjnaxj ^nd are tristimulus values for a color having a maximum 
saturation associated with the color imaging system, and 

X^, Yb, and Zi, are tristimulus values for an imaging base associated with the 
color imaging system. 



17. (Amended) For use in characterizing a color imaging system, a 
color characterizkion arrangement comprising: 

meatas for generating first color values in a color coordinate system by using 
output samples of the^color imaging system, the fnst color values representing colors of the 
output samples; and \ 

means for cViverting the first color values into second color values in a 
device-independent color coordinate system using a white reference vector and a black 
reference vector [first and second reference values], the white reference vector [first 
reference values] being adjusted using the black reference vector and the first color values. 

18. (Amended) Forsuse in characterizing a color imaging system, a 
color characterization arrangement comprising: 

a computer arrangement, configured and arranged to receive first color values 
in a color coordinate system, the first color values re^esenting colors of output samples of 
the color imaging system; and \ 

a first memory, responsive to the computerarrangement and configured and 
arranged to store second color values in a device-independent color coordinate system, 

the computer arrangement being further configiired and arranged to convert 
the first color values into the second color values using a white rererence vector and a black 
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reference vector [first and secctod reference values], the v^hite reference vector [first 
reference values] being adjustedVsing the black reference vector and the first color values. 




^ ^ SOT (Amended) A color characterization arrangement, according to 
claim [19], wherein the computer arrangement is further configured and arranged to 
define the black reference vector [second reference values] as a vector of zeros. 

>| (Amended) A color characterization arrangement, according to 

claim M'[19]5 wherein the computer arrangement is further configured and arranged to 
define the black reference vector [second reference values] using a maximum value in a 
black color channel of the color imaging system and minimum values in at least one 
additional color channel of the color imaging system. 

22Ss^^^^ (Amended) A color characterization arrangement, according to 
claim 19, wherein the cohipiiter arrangement is further configured and arranged to define the 
black reference vector [second relfemce values] using maximxmi values in color channels of 
the color imaging system. 

23. (Amended) A color characterization arrangement, according to 
claim 18, wherein the conpuier^ is further configured and arranged to calculate 

the white reference vector P^:^ reference values] using the black reference vector [second 
reference values]. \ 




^ ^ (Amended) A color characterization arrangement, according to 

claim 4-8^ wherein the white reference vector for the device-independent color coordinate 
system uses white reference tristimulus values to compensate for certain perceptual effects. 
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^ -26^ (Amended) A color characterization arrangement, according to 
VP claim i^, wherein the computer arrangement is further configured and arranged to: 



convert the first color values into the second color values using 
transformations[; and 

adjust the first reference values using the first color values]. 



2^. (Amended) A color characterization arrangement, according to 
claim 29, wherein the computer arrangement is further configured and arranged to: 



convert the first color values into the second color values using the equations 
L-= 116((Y-Ybp)/(Y;-Y,p))"^-16 
a = 500[((X - X,p) / ^ - X^))"^ - 

((Y - Y,p) / (Y; - Y,p))"^] 
b- = 200[((Y - Y,p) / (Y; - Y^))"' - 

((z-4p)/(z;-Zbp)y'^], 

wherein 

X, Y, and Z are tristimulus values for the first color values, 
X„', Y„', and represent [are] the white reference vector [first 

reference values], and 

Xbp, Ybp, and Z^^ represent [are] the black reference vector [second 

reference values]; and 

adjust the white reference vector [first reference values] using the tristimulus 

values. 

. 39t (Amended) A color characterization arrangement, according to 
CIS 

claim-28r wherein the computer arrangement is further configured and arranged to adjust the 
white reference vector [first reference values] using the equations 
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= X,(l - sat(X,X,p,XJ) + X„ • sat(X,X,p,XJ 
Y; = Yb(l - sat(Y,Ybp,YJ) + Y„ • sat(Y,Y»^,YJ 
Z; = 4(1 - sat(Z,4p,ZJ) + Z„ • sat(Z,Z,p,ZJ, 
wherein 

sat(X,X,p,XJ = (X-XJ/(X,p-XJ 
sat(Y,Y,p,YJ = (Y-YJ/(Y,p.YJ 
sat(Z,Z,p,ZJ = (Z - ZJ / (Z,p - ZJ 

Xjj, Yjj5 and Z„ are tristimulus values for a perfect white diffuser under 
standard viewing conditions, and 

Xb, Yj,5 and 4 are tristimulus values for an imaging base associated with the 
color imaging system. 

(Amended) A color characterization arrangement, according to 
claim wherein the computer arrangement is further configured and arranged to: 

convert the first color values into the second color values using the equations 

L*= 116(Y/Y;y''- 16 

a = 500[(X/X„'r-(Y/Y;y^] 

b*= 200[(Y/Y„y^-(Z/Z;y^], 
wherein 

X, Y, and Z are tristimulus values for the first color values, and 
X^, Y^, and represent [are] the white reference vector [first 

reference values]; and 

adjust the white reference vector [first reference values] using the tristimulus 

values. 

-91^ (Amended) A color characterization arrangement, according to 
claim-S^, wherein the computer arrangement is further configured and arranged to adjust the 
white reference vector [first reference values] using the equations 
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X„' = Xb(l - sat(X,X,„,XJ) + X„ . satpC,X„,„XJ 
y; = Y,(l - sat(Y,Y_,YJ) + Y„ • sat(Y,Y_,YJ 
z; = 4(1 - sat(Z,Z„„,ZJ) + Z„ . sat(Z,Z,3„ZJ, 
wherein 

satpC,X,^,XJ = (X - X,) / (X„3x - XJ 
sat(Y,Y_,YJ = (Y - YJ / (Y_ - YJ 
sat(Z,Z,3x,Zn) = (Z - Z J / (Z,3, - Z J 

Xn, Y„, and Z^, are tristimulus values for a perfect white diffuser under 
standard viewing conditions, 

Xn,ax5 ^msx^ Z^^ axQ trfstimulus values for a color having a maximum 
saturation associated with the color imaging system, and 

Xb5 Yb5 and Z^ are tristimulus values for an imaging base associated with the 
color imaging system. 



\ 34. (Amended) For use in characterizing a color imaging system, a 

d^ta storage mediimi storing a computer-executable program configured and arranged to, 
when executed, 

obtain first cbtk)r values in a color coordinate system by using output samples 
of the color imaging system, the^rst color values representing colors of the output samples, 
and 

convert the first color vafties into second color values in a device-independent 
color coordinate system using a white referenee vector and a black reference vector [first and 
second reference values], the white reference vectbr [first reference values] being adjusted 
using the black reference vector and the first color valu&s. 

45:* (Amended) A data storage medixmi, according to claim44, wherein 
the computer-executable program is further configured and arranged to, when executed, 
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calculate the black reference vector [second reference values] as a function of a medium on 
which the output samples are formed . 

(Amended) A data storage medium, according to claim -35, wherein 
the computer-executable program is configured and arranged to, when executed, define the 
black reference vector [second reference values] as a vector of zeros. 

2?. (Amended) A data storage medium, according to claim 3^, wherein 
the computer-executable program is configured and arranged to, when executed, define the 
black reference vector [second reference values] using a maximum value in a black color 
channel of the color imaging system and minimum values in at least one additional color 
channel of the color imaging system. 

Jii, (Amended) A data storage medium, according to claim 35, wherein 
the computer-executable program is configured and arranged to, when executed, define the 
black reference vector [second reference values] using maximum values in color channels of 
the color imaging system. 




(Amended) A data storage mediimi, according to claim 34, wherein 
the white reference vector for the device-independent color coordinate system uses white 
reference tristimulus values to compensate for certain perceptual effects. 

^ -42*. (Amended) A data storage medium, according to claim 44*, wherein 
the computer-executable program is further configured and arranged to, when executed, 

convert the first color values into the second color values using 
transformations [; and 
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adjust the first reference values using the first color values]. 



>y^A^ (Amended) A data storage medium, according to claim>l8; wherein 
the computer-executable program is fiirther configured and arranged to, when executed, 

convert the first color values into the second color values using the equations 
V= 116((Y-Y^)/(Y„ -Y,p)r-16 
a = 500[(PC-X,p)/(X„'-Xbp))"^- 

((Y-Y,p)/(Y:-Y,p))"^] 
b-= 200[((Y-Y^)/(Y;-Y,p)r- 
((Z-Zbp)/(Z:-Z^))"^], 

wherein 

X, Y, and Z are tristimulus values for the first color values, 
Xjj , Y„', and Z„' represent [are] the white reference vector [first 

reference values], and 

Xbp, Ybp, and Z^p represent [are] the black reference vector [second 

reference values], and 

adjust the white reference vector [fu*st reference values] using the tristimulus 

values. 

(Amended) A data storage medium, according to claim 44; wherein 
the computer-executable program is further configured and arranged to, when executed, 
adjust the white reference vector [first reference values] using the equations 



X„'= Xb(l-satCX,Xbp,X„)) + X„.sat(X,X,p,XJ 
Y; = Yb(l - sat(Y,Ybp,YJ) + Y„ • sat(Y,Ybp,YJ 
Z; = 74} - sat(Z,Zbp,ZJ) + Z„ . sat(Z,Zi,p,ZJ, 
wherein 
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sat(X,X,p,XJ = (X - XJ / pc,p - XJ 
sat(Y, Y,p,YJ = (Y - YJ / (Y.^ - YJ 
sat(Z,Z,p,ZJ = (Z-ZJ/(Z,p-ZJ 

X^, Y„5 and Z^ are tristimulus values for a perfect white diffuser under 
standard viewing conditions, and 

X^, Yb, and Z^ are tristimulus values for an imaging base associated with the 
color imaging system. 

-46^ (Amended) A data storage medium, according to claim 43, wherein 
the computer-executable program is further configured and arranged to, when executed, 

convert the first color values into the second color values using the equations 

L*= 116(Y/Y;y''-16 

a = 500[(X / X„y^ - (Y / Y;)'''] 

b*= 200[(Y/Y:y^.(Z/Z:)n 
wherein 

X, Y, and Z are tristimulus values for the first color values, and 
X„', Yn', and represent [are] the white reference vector [first 

reference values], and 

adjust the white reference vector [first reference values] using the tristimulus 

values. 

4?. (Amended) A data storage medium, according to claim 46", wherein 
the computer-executable program is further configured and arranged to, when executed, 
adjust the white reference vector [first reference values] using the equations 



X„' = X,(l - sat(X,X^^,XJ) + X„ • sat(X,X^^,X„) 
y; = Y,(l - sat(Y,Y_,YJ) + Y„ • sat(Y,Y_,YJ 
Z; = 4(1 - sat(Z,Z,,„ZJ) + Z„ • sat(Z,Z,3„ZJ, 
wherein 
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sat(X,X,3x,XJ = (X . XJ / (X,,, - X,) 
sat(Y,Y,,,,Y J = (Y - Y J / (Y_ - Y J 
sat(Z,Z_,ZJ = (Z - ZJ / (Z_ - ZJ 

X^, Y„, and Z„ are tristimulus values for a perfect white diffiiser under 
standard viewing conditions, 

Xinax5 Yjjjaxj ^^d Z^^ aTC tdstimulus values for a color having a maximum 
saturation associated with the color imaging system, and 

Xi,, Yb, and Z^ are tristimulus values for an imaging base associated with the 
color imaging system. 

(Amended) A color transformation method for performing a color 
transformation bet^en first and second color imaging systems, the color transformation 
method comprising: 

generating fii^ and second color values by using output samples of the first 
and second color imaging systeh^s, the first and second color values respectively 
representing colors of the output sah^ples of the fu'st and second color imaging systems; 

converting the first and second color values respectively into third and fourth 
color values using a device-independent color coordinate system; 

calculating a black reference ve^or [first reference values] from a medium on 
which the output samples are formed and a white reference vector [second reference values] 
from the black reference vector [first reference values] 

adjusting the white reference vector [secon^eference values]using the first 
and second color values; and 

generating color transformation values using the thih} and fourth color values. 



^ (Amended) A color characterization method, according to claim 
A9\ wherein the white reference vector of the device-independent color coordinate system 
uses white reference tristimulus values to compensate for certain perceptual effects. 
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^ S^, (Amended) A color characterization method, according to claim 

further comprising: 



converting the first color values into the second color values using 
transformations [; and 

adjusting the first reference values using the first color values]. 



\ 



53^ (Amended) A color transformation method, according to claim §2, 
further comprising: 

converting the first color values into the third color values using the equations 
L*= 116((Y,-Y,p,)/(Y„;-Y,p,))"'-16 
a* = 500[((X, - X,p,) / (X,; - X^,))'" - 

((Y,-Ybp.)/(Y„;-Ybp,)n 
b*= 200[((Y,-Y,p,)/(Y„,'-Y^,))"^- 
((Z,-Z,p,)/(Z„,'-4p,))"'], 

wherein 

Yj5 and Zj are tristimulus values for the first color values, 
Xbpi, Ybpi, and Z^pi are black tristimulus values for the first color 

imaging system, and 

X„,', Yjji', and Z^/ are white reference tristimulus values for the first 

color imaging system; 

converting the second color values into the fourth color values using the 

equations 

V= 116((Y2-Ybp,)/(Y^'-Yj^,))"'-16 
a = 500[(P(2-X,p3)/(X^'-X^,))' 

((Y2-Y,p2)/(Y„,'-Y,p2) 
b-= 200[((Y,-Ybp2)/(Y„;-Y,p,))' 
((Z, - Z,p,) / (Z^' - z,^,)y% 
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wherein 

X2, and Z2 are tristimulus values for the second color values, 
Xbp2, Ybp2, and 2^^^ black tristimulus values for the second color 

imaging system, and 

Xj^*, Yjj2 , and are white tristimulus values for the second color 

imaging system; and 

adjusting the white reference vector [second reference values] using the black 
tristimulus values for the first and second color imaging systems. 

^ 55". (Amended) A color characterization method, according to claim 

■52; further comprising: 



converting the first color values into the third color values using the equations 

L*= 116(Y,/Y„,r-16 

a = 500[(X,/X„,r-(Y,/Y,;y^] 

b*= 200[(Y,/Y„,r-(Z,/Z„,r], 
wherein 

Xi, Y„ and Zj are tristimulus values for the first color values, and 
Xni , Y„/, and Z^/ are white reference tristimulus values for the first 

color imaging system; 

converting the second color values into the fourth color values using the 

equations 

L*= 116(Y2/Y^y^-16 
a = 500[(X2/X„2r-(Y2/Y„2y^^] 
b*= 200[(Y2/Y,2r-(Z2/Z^r], 
wherein 

X2, Y2, and Z2 are tristimulus values for the second color values, and 
Xn2 ? Yji2 , and Z^j are white reference tristimulus values for the second 
color imaging system; and 
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adjusting the white reference vector [first reference values] using the black 
tristimulus values for the first and second color imaging systems. 



57. (Amended) For use in performing a color transformation between 
first and second 6olor imaging systems, a color transformation arrangement comprising: 

means tor generating first color values by using output samples of the first 
color imaging system, tn^ first color values representing colors of the output samples of the 
&st color imaging system\ 

means for geiierating second color values by using output samples of the 
second color imaging system, second color values representing colors of the output 
samples of the second color imaging system; 

means for converting T|ie first color values into third color values using a 
color coordinate system; 

means for converting the sd(^ond color values into fourth color values using 
the color coordinate system; 

means for calculating a black ref^ence vector [first reference values] from a 
medium on which the output samples are formed aM a white reference vector [second 
reference values] from the black reference vector [firsrreference values]; 

means for adjusting the white reference vebtor [second reference values] 
using the first and second color values; and 

means for generating color transformation valu8l^ using the third and fourth 

color values. 




58v (New) A method for characterizing a color imaging system, the 
method comprising: 

obtaining fir^txolor values representing output of the system; 
converting the firsbeqlor values to second color values using a white 
reference vector for the system; 

adjusting the white reference vb<;tor as a function of a black reference vector 
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for the \^stem. 

39*, (New) The method of claiiri/S^, further comprising calculating the 
black reference vector as a function of a medium on which the output of the system is 
formed. 

-6Cf. (New) The method of claim 5^ further comprising defining the black 
reference vector as a vector of zeros. 

JS^^. (New) The method of claim 58, further comprising defining the black 
reference vector using a maximum value in a black color channel of the color imaging 
system and minimum values in at least one additional color channel of the color imaging 
system. 

(New) The method of claim 58, further comprising defining the black 
reference vector using maximum values in color channels of the color imaging system. 

•65. (New) A color characterization method for characterizing a color 
imaging system, the method comprising: 

obtaining first color values in a color coordinate system using output samples 
of the color imaging system, the first color values representing colors of the output samples 
of the color imaging system; and 

converting the first color values into second color values in a device- 
independent color coordinate system using a white reference vector and a black reference 
vector according to the following equations: 

L'= 116((Y-Ybp)/(Y„-YJ)"^-16 
a= 500[((X-X,p)/(X„'-X,p)y 

((Y-Y,p)/(Y;-Y,p)) 
b-= 200[((Y-Y,p)/(Y;-Ybp)y 
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((z-z,p)/(z;-z,p))"^], 

wherein 

X, Y, and Z are tristimulus values for the first color values, 

Yn , and Z„' represent a white reference vector, and 
^bpj Ybp, and Z^p represent a black reference vector; and 
adjusting the white reference vector using the tristimulus values. 

-164; (New) The method of claim 63, further comprising adjusting the 
white reference vector using the equations: 



y X„' = X,(l - sat(X,Xbp,XJ) + X„ • sat(X,X,p,XJ, 

/) Y; = Y,(l - sat(Y,Y,p,YJ) + Y, • sat(Y,Y,p,YJ, 

[y Z; = Z,(l - sat(Z,Z,p,ZJ) + Z, • sat(Z,Z,p,ZJ, 

wherein 

sat(X,Xbp,X„) = (X - X„) / (Xbp - XJ, 
sat(Y,Y,p,Y„) = (Y - Y„) / (Y,p - YJ, 
sat(Z,Z,p,Z„) = (Z-ZJ/(Z,p-Z„X 

X„, Yjj, and Z^ are tristimulus values for a perfect white diffuser under 
standard viewing conditions, and 

Xb, Yb, and Z^ are tristimulus values for an imaging medium associated with 
the color imaging system. 



\ REMARKS 

\ In this Amendment, Applicants have canceled claims 6, 19, 24, 39, and 40, amended 

\ claims 1-5, 8-10, 12-15, 17, 18, 20-23, 25, 26, 28-31, 34-38, 41, 42, 44-47, 49-51, 53, 55, 

\ and 57, and added new claims 58-64. Accordingly, claims 1-5, 7-18, 20-23, 25-38, and 41- 

I 64 are now pending in the present application. Applicant also has amended the specification 

I to correct a minor informality pointed out by the Examiner. 

I In the Office Action, the Examiner rejected claims 1, 6, 7, 17, 18, 23-27, 30, 32-34, 
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